The effect of tertiary butylhydroperoxide and nicotinamide on human cortical neurons.
It is well known that the generation of oxygen radicals can cause neuronal death by both apoptosis and necrosis, which may lead to the onset of neurodegenerative diseases. In previous in vivo studies, nicotinamide was found to prevent both DNA fragmentation and apoptosis that were induced by free radical generating toxins like tertiary butylhydroperoxide (t-BuOOH). Nicotinamide is a precursor for NAD and is an inhibitor of the enzyme poly(ADP-ribose) polymerase (PARP). However, the effect of nicotinamide on the regulation of pro- and anti-apoptotic proteins in neurons is not clear. In our study, the human cortical neuronal cell line HCN1-A has been used to determine the mechanism of action of nicotinamide at the cellular level. Cell viability studies showed that t-BuOOH treatment (both 100 microM and 1mM) caused significant cell death at 24 and 48h compared to control cells. Pretreatment with 1mM nicotinamide before t-BuOOH administration caused significant reduction in cell death. Moreover, the morphology of HCN1-A cells that were treated with both nicotinamide and t-BuOOH appeared to be closer to control cells when compared to HCN1-A cells treated with only t-BuOOH. Also, t-BuOOH treatment caused an elevation in the levels of the pro-apoptotic proteins p53 and p21/WAF-1 and a reduction in the levels of the anti-apoptotic protein bcl-2 compared to their levels in control HCN1-A cells, while pretreatment with nicotinamide reduced p53 and p21/WAF-1 levels even in the presence of t-BuOOH. However nicotinamide did not seem to alter bcl-2 levels. These results indicate that nicotinamide treatment can protect human neuronal cells from the toxic effects of t-BuOOH.